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c-r&s-®!-!; sr:veni or 'esssss wj rovei vaccines, for proviS.?os^ preteclxxi sgasnst sn^ect'sn 
fi-^o^.-ijfcci s'^s uar&rtiSfalv snc o^^^ly ^crv-e vao-ifses saaabse of o^nng protect agaif^ss 

Y^fgifua ^s. the n^"^v virvief^J c-ays^twe o?^af^isr^ of p^ag us tn a wsd© rarge of ansma:s 

Man !& an cccassonsi hc&t ^r^^ rssSSyral cycle ot tn« e^ssase, and feubof!ie p^agise 

snf&ctsa fiea Orse The ccrtipicgsjQi^ -csf bu^jorstc plague is sewKiaFy p^ierynfiorsa, ti 
ihe-se casss ?ne cjiseass is fis^JiJv transmtt«?d b&tween rsiim^n? by airtwse dfO|)te5s P3ago«! 

e'^dern^c f&9tons cf Honn So^th Amet^ Afnca. Ch^a and Asia (see Butter (1§83^ 
Plaai^e ^ana 0?^^ V^x-sir^ia ^nt&Ci->ons, f=^5g?^um Press, New Yen<) Curestt owlbfgaks are 
bsb&vea ic be pari the fcsip?^ warta pa^xj'&fn'C dfseS5«. 3 deaf ri««d to protect 
^rv:|^Vi1viS:5 Is'-.'sr^^ or *^rsvel^ing !?s en<3$r^Mt areas, ^nd la^btynatorv s«rt3T4teriS harts^k^g 

Tr-€ tu^^en' wt^o^e cei^ vaccines svsilas^e ;:jrev^ntieff5 of plague am ^ghly h^terogef^oiis 

i'ssustif^c: in Sioe e^^^js whs:n rr^a^e Ihe^^i ynsustaole fo? vs^de-spnead u&e (i&g 

! ^9:4\ J rfftci Di-:, 1 ::Q ■?^jpp- 1:- te and 85-120 Mars-hsi^l et (197^) sb4 Su^p 1?i'25j 

One .:.^>rfen; vacci?^e ^o-" oisg^^e is t^g Cutser vacoj^e wr>c^ compfv^es fonnsldehyde ^i^led 
P^qi:® tsaci^is ars:53 -s sdmi^^istered to body ay intramu&c^ula? *ni]S^^9n Howsv^r pa^ienterss 
iT^rr:jri^s.x^t!or< iS^^^^ouc??^ §^>c^^^'f^ i"* snd^Dng systeniK: immLmity do^-s not eff&di^v^fv mcsx:.?' 
mtjc'-ssi sMcGi-^e^ &^ al : 19925 ^<'■«eci^e ID, "^5^BS) snd ca^e-s p?^«urrsomc fsague 
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no tr^n "93:9 sk-^u t^ f'^^'C^;!-,* n ^ r-Kr^q an '^'^isj*^!^ f-^cv r -^s'^ s 
>\ \f^'^<-^ ct i'^ *e^€^s a-^i-^s! spec a"-r^i pm s<e<q oi'c ca" e^la < 

gff^rti; ana the pcss'oifc*.i af thf ■sifa rs leve'^ ng m ft ^1 u^ny^f 

'^vso x-ov^n r ggstis snti,sr*fc> a'e the i_j2gsU^ LcrV a^^tigen srd tie a mye--^ 0* 
ariTss The rese'^ nve'^ts ^» *^-av«' ^ip-v^ol£s ^, oro^t??«d w ck'^ is ar've <a:cne TiN;i.i3 

"he p'§-en* Inventors ^ave <noA surpfist-Mj-v fo^na that ¥!r^teg> j^tcezt^t^s' 
3-'r '■^r-i^c 1-^ ' ana f- ' a=r^^<sei '*^y can at Issa^i -^atc*^ o^sc^i^^ ^^''vKasd 

^v^'c^ : gs'^is'^ h^r cr':;^ en pfa*if>tVTi a'^a 'c ''^s- ^.uu-^^^^-- " c > ^^c iq ■'i^:;a53 
iTr tht< ""^a s^-rov aea p*^^*?-^? t^Tr-s 3* v3c~ "^'^ k o"'"'r"^'''l "aej c^pc^^f^^^s > 
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c c!0^».&ie r^ij'^ri* s^'i § ^nS^ens $^oa*ate V or a fusKsn pm^-r\ -xmprnj^g both 

orcvi^Sed s'e -^crr □-g^'^sr^s carj^rsn; ^scth c< ^1 and V ;yp«s of cortsrtnjc? 
vNaE^-^':t^ 3* t^e 3!::Mra"ib cope'^dr-g sppl^:^atfcns nefen^^t Jo abov^ The^e ccfitain 
^*^E^tt\iCt^ ."-"i^t »r<:> :a.iJ9r> e< 0* i ^xi^orn ng a *^ufra* Cis an rn^ gut ftciof^tst^g mtcTCKi^n sk-p 

r 3 ^tnm cf a^iTs body vvt^e^ the vnsro-o'-gan is adrranastengd by Cfr paPsNiera 

::^5rticut«riv sjre'e^e^ ifc-conOmn? OI*i<i\. plasn^sa o hanan or SHuima^ gwt cerlo^iistr^ 
Os'^a-^STi e-^sjydes \\- or exot^s-^es at <>r a pro^sctrve e*>4te«>,c part of me m-atos ^ pretest of 
IrJ^ISLlii i^SlS aic al a -detect' v§ epttofK: fian o* the mM^ne F1 prm&ifi <tf Yfei^a^ia pes&s 
DNA e<^coa rt^ ,vrQ^ cr par^ of Jtse F t smtg«ri sfkI >ja enc^otfeng m«r wt^te or of {r» 
V anAjger coul?? bs uses dsrectly as. a 9e>^t(C vaccns 

Partieuvariy pf^^i&rfed ^<»ntii'W( DMA enco^cf^ for V a DHft tst^^wence as 

^jf-'sorse^s n SFO r- hr ■« of SEQ Ho 3 *T???r? jK^fera&ly p«?sittcn&^ ^ ftmm wUh ^ 
rmr^otP' sue"' ss. acz or n^a^ ano Dr«[%*jtilv a vectd" capable 0# lesipressw 
-epical:! 3r a **3Ft<^!a*fV p-e'erred recorrtwarrt DNA fertcOCkjg for 

"O'-^-r^ss*. DNA ^ecivjence as des^.' ^ed n &EQ fD ho *C SEQ iD No 2 SEQ ID fto 4 
*.rxv. t^^ a'-i n - d ^eque'-xis? tsi^o rrefe^reo V ani^gen ^^ttw SEO 10 No 2 bsmg 

v-isi-^5<;i="^ t^^^l* ^'xJ ID Ko 4 being of V*-aFn?fsr5 four e-^dra 
sie'"*cr ss+ned N 's-^i^a sti^ ac>-cs SEQ ID M«i 1 " ma^ s« afi F1 extern .as encocted fs' 
PV SEQ lO K*o 1:D , 
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iymp^.o!C^ (GAlTj ^n^i by traffrcKing of ^v^pnocvi^*. Jhfou^h the :cfTin;>.>^ ^r^jco&a^ 

i^^niifie! system g>nDv<]Sf a $ets>r^l3fy sismiilatisji-^ c4 'r^e t^5«ah!<ii 5S£<jc,.£is£3 iy-nphod tiSSLse 
laALT:- this ma'-snej a ^^^retCir^' Ic^A fesscn^e -s .^cr eve.l ^>sss:irs;.>'-, r^uos^s: 

surface 

Afw^^ated Tisc*o-<x'3a-*!&ns such as .h£f r-v.^urr n^sv^ sesi ^v^' cha^ar^e-^sec^ ss 

A^^riw^ti^n^ '^lav fee effeclea n s ^UTba ways $^.^~h J:*., y f f<* -^e sro Bna-or arc C 

Par^b-ile T^mtund 9 "Si 16^ Cl~^-fi>sld 3l r^Sif v^^cn-ie T 4^5 498 tip P *n*Sa' o ts 
s^^:;*^ as d^'o A -j-xJ a'o C sn^s ss* descrttevS Hor^ e? si r9S , .acc' 9 B C Si6 
T!ia> also ej© Hoiw^^ve^ a-ty «*^l^a^^ly orga'^isn 'hai -s '5<sf« for *^teicj«d 

Via tsthg^ a .en^mc? a§ls*o ^3*ixt muabo'^s vvi I o«> oo^^^n tor e a*^:? ot***'-- mt^c- 

nvention tor the pomosss of exsr©. ^^nj vscct-^s pfo»e( <n ih^ t an*"ix <ju? oiJa-^ssiic-n n 
a-^ifrass to V ^t&c tor V isest-a huTs^ v^e^*^a?^&i vprio's -^"tafr-i'v; t*^ i^f^stru€*r 
ci* the nre^enj nvf-^ncn t^^sice:^ at*^ ystecJ and tha* trars^C'^r&d Drqa^E'^ 

i^t- akrtiVS-agS' ' ^er a ive oral vacci"^ 

Wr&r DNA s sea r^nsto n th^ att&nuateij ^ z^o c^ai - " r> ^re.t n e*^ &n m^^ i^iere 

n the *e m 0* a da^<T^id "^st eyr^rf' ses 5^r F* j i *\ I'xp * <s jfre^f^ ff^^ 
^u«:'^ tl^^t ^ r ly the ■j Dr I- prote n o fra^n^e^'^t exri^v sr » \ t h = ^^ e<Dre5secs 3 
*^c!C"^ r-sp'<s& 'wr*^ d ru"**^ ^^ott'^ er pe'^tici*' f*s§T-e^t ^^^efe at » '^c . rig he o^'^s'- oit, 



to j^forqote ^}iom ci ma?iiff j;-?-c^$fi?is c pept:?Se trough the c«i fn&mte-ane or mif N 3 
fufitisr Y . mum »mqm. 



me icr gene was ciof^e:^ ^^orr I^,ss§H§ strasn KIM by P^^^se as and i^s nuct8<3fede &equen«;.€ 
mt4\shm -n J B^ctenci {ISS&j iTV d$46-SS53 In the belew tJ^is ^torRai^on 

*s& .i«e<5 to d^s^g-^ esig^injcieotiae prTn^fs whsct? csisicf a^np^if^' tne g&ne from 

navin§ 5' and tasis containing s fes^-Tsction esnr/me recogn^CMi sete te enate atn^ifie-:^ JcrV 
ge-ne te te cloneo cfirect^ona^ly ifito a s^asmad vsdor Sine 5' PGR pfifner oarrtaming an EoarRi 
s'Se ama the 3' pnm«r co.r*tg^in!j a S«ci s-fie,) Thes^ mstnc^jca^ trsjyme sstes am fixamp^e$. 

in ^ne ^xameies c^lc^w the cc-nstnjcts of m *nven jisn inds^d* wmots^ biit olt^f 
promoters s-uen a& tn« f-T-^acmphs^ promoter imp} may be usea. 

The pro<j?^cttcn i^f Fi has Seen descnbed Jv'l^y <n Oys^^n al ^1995} ^nfetS Imm^*^ Vo^. 63 
No Z ss^'jSS - see page £E4 usr^der resi^Ks Ctoi^is'^g st^<2 E.xp^^^^iOR &9.ft. 

Jh& oosage o? me as^ttgigr cofn^xsnents sn a vaect?^e may vary depenctem $.f!on an jndtvtdusl 
a'^rrMS^ tmni^jfte charactensti-s sjlj? ior m%mur%\mtm in ^?t« ra&ise anmal model ihe 
fe^amp^es belcw it h^ss besn fauPd that ^O^ig of eacn Jst V arxS FI per(Sose wer^ effective 

The aniiigef^s ma^ t-<» incofrso^at^d r-to a ca^^^snticsng c*^afmaoeut«ca^lv accaptsfcle iiSimet, 
no svsnicu^sf ^'--^itation besng imposes! here Gonvense^ntly t*^ artS^ge s hsi^e &een 
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The c^f^?*?' sir^sv c;-«^e ousted to par^^nterai adjuif^strstton part-cusa^% 'nifBoefifonesl 
sclmir^stratson bift Oi>tii>«~^J'v O-r-iJ in th& case fT'scrtMsr-gar^iS-ir tase<J vaCvi^^^SS 
adrt-!:in5&tra^>on *n fo?m ot -^r^&tets Of csosuiss such as ii-pososres cr Ti^accapsuies 
woui^ b« effectsvB sJeiiwrmg the csmposftiors ;o the ^isNvays. d an ir^divduai tor the pufscse 
of «¥0^in-^ myccss smrnune respon-se The ca^rte^ may a^sc cornpns.^ a s^ew-ciepc! release 

Another mMhGd Gf en&^sp'Sy^s*^^ i?vc^ude$ 4ise poiym&nc striictures in partJCi^la^ lirssar 
b^ock Go-po^ymers. Sio«le9r^auie poJymscs for example po^v^^^sctic aaa mm sr Without 
^yc«ii<: aod or tiO€k ca-p«lymier may be ussd th^e maj? contain the foi^owtng reseat unit 



f-K\re : k^tr-^iss ri ad^^Nkc 'err qC ^ rO'^*^ tc nr\i'-'. c^. Pta'^ 

S£0 !D No " Shoves- nudeotide and cl«nv«c; am?no acsQ se<::uence of a V-^ncoding 
DMA wsl - S fess-es of veeto? pliiML^pS or pMAL'CS intD wn-ich it is c^one^S ar the et^ ^-^sng 
the EcoRs Sfte :t? -se^iuersce GAATTC idersvtid tVofp tn^ 5' sna PCR Dr.fr^e:^ sn-i 3i tJ>e ? er^d 
at the SaJs ,^?t^ mm^^ GTCGAC i'«3Snved l?^jf^ sr^ 3' ^rid PCR c-jsmen Th^ bsse at 
oosr^^on 10Q6 ha« be^en a^t^red by PCF? mut^tgene^-s a T to wieate a $ewrd in frgrrts ss^sc■ 
c£S2on The st-srt c-f the asrtf^o a€i<s seauenca is C^^srnsnsi !q s fsctcf Xs clea«.'a9e sfte 

SEQ No 2 S^rfDwre the ammo 9«iCJ §e^^uence the oeo^ds expressed by ^h^^rs DNA 
Off the tr^visnj^cri, a-ddstio^\$i feu? ^rnino golds ^naocfe!^ for Oy vesscr a E " S) at 
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§r!^:^<5!*^a Df^lA af the nve^ti^r y^'iin '0 bases a ve^;«e,'' 5>aEX-SX-2 mio wt^t^ it clo-nt&c! 
Sf;0ii;r5 ^■"ES &^na vssrg re EccRs sste ssqu$-r5C« CvAATTC (GA. d^vg<§ from {ti® end 
~C? i^-^rr-e^ > ans -rie Sais ssts --^ seauetx^ GTCGAC ^GTCGAG ess^rv^ ^tcvm tf>e 3' §nd f^CP 
■r^f^me- ''^^^ b^se* a? s>o$".^i2n lOOe ^^as oee*-^ aUered bv PGR muta^efi^ss to create a 
■st20.s->a -r tfgrri^ 'isio; c:5C}^-jn i-e- aa^ne st pos^tis^ 15 t^as. b&en atlsi^ to a C JTorrs an A to 

SEQ ID 4 S^-^aws :ne ansno sod ^^us^ne;^ cjf the s>^p?d& &y DHA of 

StO ;t :J w«> f'^iiif cifVfi?s.o ^j>t.1? -encoded iffie vecl-or I'G, 1, P and G) at the- N>terpn?na^ 

SEQ ID f^G 5 S^o\s^5 trie niMrseoi^de seguence a cier^ 5' sfKi primer of^omtcfeotsde use^S 
tc gsnsrsre V~§ncocsng DNA used n S£0 No 1 

SEQ ID § ths nifc^eoisde sequervce of ^ 3 e?>cl pnmer oli^omtdsotsde used 

0 ID Nft ? S^^o^s. tn«- nue«o^5de &equsntte of a PGR pmier ol^nustecjtide 

correspQj^ps^g to fsrs^ ^'l Bases ef^fcocirfvg ^'$r ffsa^re af^ acKlRsons^ 5' yg^fChn 
e?^ccidi:r5g for a aas. 

SECist'-NoB ?nowi, t^e nuceo^Kje sBQuenee of a PCB iimier dt9onucto;4d<s 

■:cresp-:?^nd^ni3 io ti^e sequisns® e? caf1 ^smich e^os^les a 'stem dwRsitJ^am of the 

■ rcfr the e-^rj c* th^ frst 05ic:?n^o^^ss>de 
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SEO IC^ ^J:> 10 Shows rucl^.?c-?^De Esqu«n".e n^e pfGALls ■.'^svvsn-i 
fusrDn thif.; f^f^l- %w bases Dflhi^ ■.wgaiactosiiSas.e' ^.*sd„!^nc? :n ..ecc .Vitr^ -s-^-uf. 

^eq4.5e<^C«? and having a 5 ■ncii^^di-'^g a i restriction o ^:*a..e":,s s siio;^!- 

.0 caf t AACC 3 esxl vvsti^ seme vg^^.cr bases 

?:iErj iD Ho 11 Sho-«-B tne amino boo sequence of the- i^cDt^' n ^^n^ey^^'.; D^- ?-"-~:-^LI:i T- s 
ii^sv iSscx^iS^s^^s?:;! M^it "nnr Mst II& Thr AS;*s 

SEQ ID No 12 f£ thst of prime;' F 0\J2 used to ^rrip^^fy- the Fl c-percn 

a£C IC Nsj 13. 1$ ?^2t Qf pnrt^^r M4D u&ed afnp^ify ^ Fl opef-^r: 

SeO IP No 1 5 that of prsmsr FI0D2 xiS-^-a to ao-p^nfj' 3t^s F1 op^rcn 

S£0 ID No 16 $.5 th$ i-^ucte«[icte and dejwi&d sm^nc-- .acid *5$qs.i$nc'5; -i:f 5 C>'-J.A J^acrnei^i 
^-Tcsdfi^g af> Ft^-V fijsiian prOJesn Thsr& ^ S^cl tiO^s^ing sit*- ^^t iHi? e?\; srd <S Hirsd li^ 
doJ>i^^9 site at the 3' enc. S2&e& ■i5£-472 i-s a seauefvce cc-n3sired *n ^Hs? cisne-:: s^ss^art ^ius 
{jgr^ved ?rom PGR onmsfs (not fbuniS in V pestss Dh^Aj 

1 ^ fs l^-^e ami'X) a&d seqii^nce q?' SEQ sD N-^ 

SEQCfNalS' IS that 3' p-TSf^er 5'"AB2 u%&a \:i arrso^i'y -:;^ns?rG-^ i-irJ^Kis^sci siaria: 
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5S: I r : ^ ae j ^^eq«^?nc^» or FSV fj$.<kr proimn wiut! nr ^ 

ffame sisp ccdsn . 

3EQ C : 3 .5 the am^nc 3c^d s.e^-?u&f^cs SSQ ID No 12 The \m^m r«g*ort referred ?o f?^ 
SEC :2 >% sc af^:r.o acsd posi^cn ^^t.i^g ^tj^^g^ 5*3-540 in S£0 ?D No^) 
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■a Vto^eCv^tsr C«51. nig A Lsbo^atm ^i^a'Hia 

X. \i ^eq^^n^'if' n^n the ^ ana ^ fms L-en*^ sei- ^nc*= si ' 5^*9^ 

J.. easlg«Qi; 171 pS648-56iSl. 
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;.Csecs P»?fx.^' 3€0C GensAf-sj =C.^ ^jstexnv Tne fragmenf was ?3«rtfied, digested ^iih 
S-.r-^. ana I usfs^o ■.'>^^;"^ -.itsDvy d-gesis<^ ps^sma &3EX-SiX-2 a?^ transformed ima L 
— i .^^1'G-5 r^v 8'^cncee^*at e*^ see &?P-Droo*s A cosony HOsnsatmH^ the 

£.<E'es^'Ofl^_:y ;n L SS-i^ CuJtuf'SS 0+ ExSxl M ?Cf§<'pV<3lOO *ws grown ^ LS osj^ta^ntr^g 
'OCiiqn-^ ' sifncKOi^.n S'^X umii the 3b$.o-*t>snc€ (SOOf^ms ws$ 0 3 j^opropyf^l^D^ 

.growth Qsn3vnue<^ iQ' 3 fu?t*^r 6 hours Who^e cel^ ty«at«s of the bi&<;*ss^a 
p^ej^afed as des:risecs n SsnfcrooK a. «r»d ©<pfessiofs or the GSTA/ too« js^tee^ was 

CcxsmsssE^ Sri^lis^nt Bb^ R^50 ^is-sss i>v VVesteTrt Bs^o^^ng (sa^ S-amfeiwK al> We^Dsm Blots 
wsje prob«^d w>ih 'sbarf srs^-V serx't^i aisuse^^ tf40Q0 tri!»asj& antMSST mr^m m cisJofs at 

^uan^if stl^^a.oC GST 'V exp:«^S5a::i.nx^^3 C uitures of g^s^^ M i m c&rmmng pvoi 00 sf 
pGS'''-5XC vvere gr^wn as asscnbets above One mi altquots were r^mam6 frOT t^e 
ciii^^ires- i'^ iogamh-r>ic^. ^ncJ 5?$tic»^^^iry ssHases and the n^isTibe^' v©bte oa^s steterrame^l by 
ifKJCjsatifsg onto .-^a? co^sst^t^ig amp«&iiip Th® og-lte 'Aiere ha?v«;&ted 1mm 3 ^cmd \ 
V q^3^ c -e^t'l\^^^^'~r . re- ^« isrended r ^ o< s^xs^:tia*« bu^^wsd saline iPBSi The 
^l, Dt.-^s c was 'T::eri st 2Z Z ^o^ r^^vec* and the-<^ sort^cate^J csr -sag *Crr 
-■v,<e' ^1 < Ji'" -se^s i^-^e f^ZO^B sisnuato* 3 <''*Ttn Vicrs-ttc probe, Heat Systems 
'he s* <>.^\^ 3 !?.ta'^:sa a ■ijLtion \ 6kyi^i wsre serai^v (ilife^te^ n PBS n 3 

L-'o^^-e lnJ'^ V <■ J . \f\i 0 H g^H ^--C Thte qu^tfiy GSTV *vi«iS?n p^te^n n 

.nuat*:' v^ss s^"'* n ;S :ita'N:a?e t*. *S"*. ^smg r^tfl ant V s^rwi as the pn^nsr,- 
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^^f ^<^tiv>i-^ or .V. £1. iV^'J^ovC^'CnD ws?. > \0 volumes of LS as 

^ncr^'S^ ;u*f£rsd sal -^e ip^-^ tne ^»,vtic" :^* "^D £o •^a " ,i 

'^uS^ernsi^sr:. was T'^jc**' vi wth ^ ^0 r" on 0* '"L ca'^iL'^^: Csit2'ia''OE*^ 

■"he n^x tre vi>as st^s3 ^o'- ^0!.'^ at 4 C o^'^t'-'ugeo snc was ^ ce n 1C0 't\ PBo 
a<-^<^ sj'^r packed n*>s s cT^natcsg'^ohv '^oSv 8;!0'-3c) 3^: .-^ 5C'<. ►>L.r", ''^he 

Ta-^u'ac^^jjFsr s -r^structici^: C^l&aved -GST and excess unc eaved L S"^\ we-s rsnovss ^-^or- 
sjiUion bv affin tv ac^-^^mtfO" cJe'SCf'b^xS above to -^3^.6 pu fsa ^co-ni: na^l \ { V) 

g'jvp of 16 Tite rsc^tvgrs a 0 Zt^ p'^nary m^nyniStrg dcse r^rspe-^oneai \ h 10 " J^- 

r^n^-^c '-g ana vses as cJesnseo beow, "^^^ -^eT^ -^^^g ^ri f*s^ ^< Afe^f* £*■ ai s^^rci^'d iV-ti 

r sed art' cc■n?'0^i r a"?* • „s:«"; 
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K^'a;a' ^Parxe Dsvsesi The sampfes Vits?® pooled and the s^mm >was separstigd 
s^ru^v ani-c-^^'jy utre tsessur^a fey § -rasdsfied ELtSA {Wiaams«n and Tlbail, (1993^ 
Vacrn^ : ' ^253^ : ^55; Bn«fly, 'V (5 i^gsr.r' PSSi was osated onto a fRtsfoto snc 
ms: tgy ^era w-er« ss'ialH' dNu^ecs ^^uplicats- on the o^ate. Bound 3nt^>o«y y^ms detectea 
Lie'o>;:C;«;:?.& laDSJiec con^ugaies o? anii^mouse pcly-vslefst ig The Jjtre of speci^'-c 

gf&^^te' th^n 0 1 urs^js s^^^-r subtrsctit^'^ of the at)s©M\anea <im to rson-sp^ofic brsd^r^S 
deiactsa m im mr^m sera. 

^gfi?^^!?'^. v^Pv'^^^'fd ^ from ^ crude sysssens^em cif mse&d spleen cs^ls y^'ss 

p?es^fed £>y g^mly §nn<Sing the spfeen ars a mm mmh The were f%mm6 from ths 
s^iemc cspSySs ana cQnne?:3i~vs^ ^^^su^e >Mh 2m of ti^ss^ cijttw^ m^um (DMEM with 2SmM 
L-giJitamtr^e. 1Q\fl- ^ cs^r'sioi^isi and tOOmgr'* of stf^jMrnyemJ A popdsSon of mtxsd 
iymj>hocytes wa?. seesfaies from trve spi^ssn es^ suspanston bv dsnsaty frac&ent 
c-«-n?nfiigation of FisoshHvp^Ksue (L-/mprios.yte Separsten MedjjsTF^, ^CN Re^v), A meee<i 
scPKiji-?^ clangs (0O0C3"i:^? wS*5 snc eini?Hun-^ ^mm^qle {'Q.001% w/v) stain wss used m 

"he fTtixed i;5imi5fvs,c.vTS'S ■<mm ^ncu&atsd wftf^ ^mp mtUrmu^^ ^^<:oate<J Dyna^eads 
^M^SOf Dynai UK; at a ra^so of 1 3 s'c< 30 mmutss at 4*C Tbs Dyn^^sd fihSced B es^s were 
removed D'/ magnetic sejjsrstft^n grscs tri>& ni&maifiing T ci^ls. were resuspiWJded in DMEM, 
s^^CiS.^'Vi'ft^necs With afs.ti&i«>tic and 10% v/v foeisi ca^f sen^ {FCSJ ^ th^ <Sfe^retf c^g <3eni^!«v 
fo? $e^<Sifg to ^nscsoiitft pistes 

•-V Of Cc"C£r sv.3'r^ A ;tx>S*tiv^* ©>'^?ft:,n is^ Dy£M (range D^SOugmV^} wet^ rr^ad^ in ths we^ls 
■;si' $ f-:^icro;jtr(^ piate siich ihs; G 1 m; r&mai?i*«'j n s-as^J's we^ fShsgatfve conttats sofiSsstS'd of 
0 1 of DN'tE^'S sicne An eqy^i ^.o^Lirne o* the crjifp sps^en cfelP or pynfs&d T oell susisensKsr 
■svss seeded nto e^ct: -f-itii) at a n:nimur?i dss^SK-ty of 5x1 c«:I?s and ^cyljatsd for 72 at 
37%" COj^ One ^iCi of "H thymid^he (fitiieit^y^f^HpymsdKie S.A. 74 GB^mmci"^ 
Af^H!''a?>ar i 30\i\ o\ DME?^i swpt^^mentsd 10% FCS was afsqaotefJ mo $nd 
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ifsciiDafson '.vas comnue-^ for 24 h Tlie swis cont§n5^ we's '"a'vest&o <ir"':3 filters 
uS-inQ ^ eel hpfN,>@^§'.^i" (Ti§rt§s: ano discs r^pressn^trsg »gc:h v^^^i? '.vere c-i.nc^?d '"^-r fliss' 

irscc-DChtlt^o^i 0^ ^-^ ^^-.yiY-id-.'-v Ate cei s The stir-^LiJitiC''^ ^"-^sU ,var :aci.jiej: - 

E£iJ^y£'ivn Q*lgmtiMm£±£J .tnS:5e^5 C^or^i^9 iiaf! Df4A ,^>r...-i;i?c ^o"!-; r '^-■Bti\t 
rnstnocs Of Ma-i^xs? $t f 1 &3 1 1 J Moi Sic^ 3 : ^ 8 A DNA f-agm^^n; sr^ci^ing S^s- 

oo^vme^ase cr\^\^- r^BCP^on iPCH'. Olsg&nuctecfedg-s were prepared vv4h a BecKfrsn 2O0A 
DMA synthittsisef ■*or us? ^n^ne PCR 

££li4Ua_i;;anSlms:J; O^igDnucieosjis^ aATCGAGCTCGGGAGATTTA^ACtGC -vxGCacC 
SSEO C- Nc 7 J syntJ^g.-:S.«;d corresponding Jhe first 2" &sses of the ca^1 ^e^^e 
imR^ed^atety foi^cJi^^ng the nusr&ossdes ei^eoc^ng tt^§ ssgna^ ^eque*>c-«^ ^vi^^ ^dcts^^nal s 
neg<5n e-ncoOirtg a Sad sfis ths: v c.<T^i:^irr^*n^a:ry sisgonudesfties 

CAGGTC<3A<SCTCGTCaAC{3GTTAGGCTC^s.AAGTAG sSEG ID ? Si corresDond^ng to 
se-quenc* whscn e?^c<i!de.% a cxrtativs sierra str=^ctu'& ^o-A«^s^*^am t*'^ c^f *§fT!?n3titf! 
codcn -Mh aa add^ 5' r^giof; wcodin^ Sacl af^a Acc^ sste?^ a ^^'NA fr3<5rr«nr was c-bta?nec! 

35 ^v^es o* a'-i^'t^csti?r' S^E Z 1Ji <^«^c^ SOX s^lCS "2" 3j sees ifS;^^^ s« Pes^-n 
tT^e' 950!" Ge'^&Af^i, PO^ Svs^er^i '>''a^Jn^?n* ^<^^h, ;:^^cri:"r: ^j'gtf^lH?'? ^v^th S<3:cl and 

iQ^stHi^ r u n lanv d\5e *e-d pLCie ssias-T-ic' ond Kv*f^s,of(ri*3 fsto S_Skr JM^O^ fey 
esit rutwi^Km SI eefCDorstics*^ v»as> csr o^t 3 Bors^ Gef^e f^u^gS! vv4h ^2 cn 

p^G ^ 2j zs\3r~i zc'^^B^\'^^ '"e U^^fo? < l ><,a loer/^'iej 'v ^Cr; ..^-sn^: si 

a u^'iiO'de ToGl'^Lo^ AO'^CTTGCCCr^ .a ?c..'§^oor.-5in:5 to si 

I *e""a '»^c"i "f t^e s^*?'^?- "^^^ " 153 '^uci^ecUw '^ s-sts !a£--;t;VeG as tre 

^^1 i\ o"^ a n na \hf o^<\^^'2d t^^s'k '^,.rmr' ^t ^ ' T »v \ li^a^g in lufsg Smfh ^i^?!;?! ImM 
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$ei3*cs;¥S-^VD4h.Dgaiac;::>pvf3no^i!;« i^PTGj fc>r i& nowrs Wheia ceSt lipases arsd pe?^pfa§mic 

iSzt 3l3t5 .'.'e e crofce<5 wftn ©■ilyi'.^onai a^rsera raised $.heep- fEl26S) agaaisl kslf^ X, 
Qsiils LV ^fa r, gc:^v,'ri 3i 3"^:;* ar^d b^nd snt'Sso^t^? was defected wttb ^ ?wf*eradssh 



1:7 

CoTM^ia? vat* E , t A to^si! SO re^oeives ? si" lie 's.* r.-i 'g-e<>u^ i. , f^—n •^q 
d^su a^c coTSE?fise-d psrox mate v 2 >; ''trTaicie^^'^^^e- kv.1^^ CJi<J:fi-6 MCi I '^"hi iisse \Stas, 

^1 enJssO'- with rX-sn&lft^' ''^f^u^^ ad^tv^ti^ { Sg~na -Vrf^a'* vi^th a 

wTh the -es^^ective a-^tigen as. appfcprale on ^a^*? ^ v d ^c; ^"^ ^ grcjos snd IS 
""^ cx'^u^ 3na a Sv.b ^'f^-p ^" ^2 o* the V (^fout^ 

walsMn-oiii &mysis:f3 FA (finat velurrse 0.1 mi per mous«?. 
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.^•^ -^d^ 5 ' fJ 'i-ig > '^vn «vati^"> sci-ts!:2vle 6 ,sriTa- ¥*e^» selected at -a'-dan^ fron each J 

Tie c -si^Li-n^^e -"H pn-^^ee^'on M^e iBsr*^ o* tn^n^^tsed 

riiCv* v^«! e b:>.& s^d sv-^h a *4<iav ps'^ioo for dewfotf o* symistons ard 

T>^ &su1s ^"T^ss -"a rn troi ats t^^i mirr^\^ s ^fv«n n TsiJjte ^ tjelw two 

sets c^' if**itit*: t^^i jnfp-^ o>r^3iSs5nd ng t*(VC *^*pw^entat fi^s i*nth ^^RSpiectw coHrois 
F^cr^ **iiese rs&uils car Jearlv s**f1 i^a* w^ise V arsu^en i% m&re effeetwe thsr' 



EV 
EV 

Cutter 



CHAISE J'sIGS 



2 X try 
2x to* 
2i< to" 

2 10^ 

2 s 

2x id' 

2 to* 

2^ 10^ 
2. ^ iv' 

2 ^ 10' 



4/5 
« 

m 
m 
m& 
ms 

41$ 

m 
m 

m 
m 



171*11.03 



112iX&ro 



V.ACC:iNE 


G5 CriALLFNGE 

mm 


SURVIVORS 


MEAN TTD 




SICK 














F1 


2 X 10^ 


OS 


9S.6iJ,41 




* 


F1 










+ 


f% 


2 5(10" 










F1 












F1 


20 


m 








V 


2 X 10^ 


Q,'S 








V 


2 J< -^C" 


























m 










2x10^ 


m 









:j..g.f.M£!jualgd. Salm <::h*^ha for use sn ora^ y^gg^. 



Ami>ltf:ed icrV gerve was dc^^d ^r^to tnres cJiffere-ns sslasmid veess^s. 



pMAL.-p:' ai vt»ctof dssjgned to express th^ gem ^ fuSk^Ofi p^CKJua wtt?^ s tmaicsss! 

bic^d^ng orosein ffvlBP? The C-terrrnnus (s! th$ M8P is ?U$«<^ to t>e N^ierm^ws qf th« 
antigsn TH-e fusion proSeif^ so prodiscis^S on «xpmss.iot> ss experts to the psnplasfn. VecSor 
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e-(.&-ebi«>tjo>*op!^s.ni^l\. *he ecorosf^t p asn d ^e.-i^-^a^c^ ^ \ 

A I the -i^ea rs :xn*si "ns^ pK^oter a"^ ''^s .sc '"^ jene 3t*s^ f^-^cours^ 1ac 
number m th© iaacteftal ce«l 

F^^^" of the f-e«ofii&iFi.ain pk-smids wa^* e^cfcfjoraiisa nv S^^K^PS ^ ^^p^ 'i-*'''Ur 5>trsi*" 
SL325'' an att^ uated ^-tra.:**' i has b^sn u^t^U ^nt^nsi^ey as* s e .acc.ne scio^ the 
express on 0? 'o ar'vge^** It co-^tairs a se«u%* ^ M^p^lon *ruta g-^ 1*- «V a uA vfen& 

^rr ^!?clv^!;'n<; Tk-ccr^ja'^sn si. tat e fof hUTa-- •/accia^o use ^iscscs^a on is ntc 

''hie r*»^>i^tii tart* piasn %jt. at § e-i^s^^ V an'^&r as s*^wn bLnin^ a' g. 

Ufisl f^l^^vUR^ cutu^^s ard ptob'^g ^th a tic? cs^.p^'v ar* . K^i-tge-' nc >ccn4 ^i^ti s-^u" 

as^iQ ^irs-^silir* resistan; snd-jcasn,^ fejersss^on of -ecfKr&^nar; 3^a;n-:^as 
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^,_Ji£!H">myr -65:'^} xrestf^cit^n rrsr-4^,?vcation'} and methylated f>FGAL2s wa« 
A P^-^p ssm-c ai>a :yp'.os:^ssn:>c<; '■r^ctio'r.s were pf«paTie>{;J fot SDS-PAG£ at^d Western 

sal np Cc"tro^ "ric^ we^s 'NjeuSi^^d 5^mMs'*>,' wff"^ S, ty phmiffSMFp Gor^f?Tan§ jsUCiS v«t^ fio 
n^STt A.*Te " ■csa^s tne n ce we^e i^i^li^c CemcaE sigJocaSson .arid ther m^^ § \mns 

st::msc^e' nax'^ti^n s^t*!;'^^ ^o? 2 •^I'^Ess a-cj the *K?mo9enate was. ssnaNv dr^u^s&J in 
3h;?s -h, t« tv^^er&d sa i-^ a<^d r«af"#ci 5n;o v, agar sr L agar cofsta?ripg 55u9 mf' ampfa-l«n 

^1 opers n cc-T^tmd t Att^^>p3s to '^R fsplscste the mtr& '"I aperw as ism ptecfe ws^t 

*wc ^2tscfete ^''agnen^s i. s^n^ pvt^s' dsi^s (A, of SEu ID No ? 2 and 13 and (b^ of SEO No *4 
^^rnj ' ^ ?s pectin e^v ;o a? ensure trgjn^n'^. ot 3 and ' 89*vb Y-. . pe^tts UP^ Jsprplste 
M;srr'U' extrsr C DMA wss ^ ^thovit C^C''^ pisnSosMfi THs PCFi cyC^e 

JO^ddle-s e*!?'!'^ for ^stfcortds &7X <cs 20 ss«o?*ds- ard ^2°Q fcsr 1 mirMjste toi»l 
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Tness 'ractmems ^■^re o^geslsfc using N'^i^'' ana jo^necf togiet^^e' 

Sail anc th^r olone-d n\> a n^i't^b^ vi&ctors A^Nen thss rra^-'-ne'^t a>> c-^d nti^ pS?^3ZZ 
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A* UFrS^&FF StC-^ A^^Y OF STATl FOR OEFi^ICi 

D^J^-^ATb LONDON 

£) COLNTP ^ JMITED KEKGDOM iCB 

COMPv TF?? READABLE I^QSIfv'^ 

^Cj^ "iOf TAf&PE. Ps^miif^ R^^^'S*' «1 0 VerMcn #t 3S 
J CURRE^f■^ AP«*.^CAT C^N DATA 



2£ 

;2; ^NFORN^lATrCN PO^ SEO O NO/ 

i.i SEOUEKCt CHARACTERISTICS 
; A I L£^^3TH 1014 base oasrs 
^'B) WPE nucmc ac-.d 

^:D) TOPOLOGY hnesar 

MOLECULE TYPE DNA (gem3mici 

(isn HYPOTHETICAL NTO 

{V.} OROf^L SOURCE 

(AJNAM&^EY CDS 
(B) LOCATION 1 l^S? 



"i/Js -~^T-- .7?"*^ ;rAC TTA fit:: gat AAA AAT ATA OAT 

:u tlj '/-il VrS] /\gp tyS AEfl lie ^Sp 



-vr-^' T^T crc *^^,a ^?at -cs g&g gtt <5i:c aat 

;le :\T lY- ►'^.iir i"^" ^^r:^ L>S GLu g'he Ala Asr. 



,":^A 'i'iA ATT Av-T JAT cAT ATC GAA TTG CT2 AA3 AAA ATC CTA GCTT TAT 
^r^T ^'a: lis rns Asr Asp lis vl'^ L-^iu Lys Lya -la Leu Ma T>'x 



rr;- :ta -3a:j ja; go„- att err xv. <^<tC c-^*x ovr tat gac caa 

P;;s L®.. rr;: CU\i A.nt ^ S^-^s L«u Lys Gly 3i'/ KiS r^'r Asp Asti Glsi 



."-^rt .wr g-jc a^^^c- x>37s< A?iA ^SAv 'H'C irrr a?^, tca to? cx^^ 

.Lt: . sJin Asn Go..y ^l^j L^iS vai i^vb i.H^ L.'su -i1m ser is^&r Fro 

IS© lis 

AAT A'-is^ -'AA T^o-:^ 7^rG ^^CG TrC AT^^ -'^CA ^3TA ATG C!AT TTC TCT 

Ai-r. 7];i 'r.jj Tip .,1 . Ar^ Ala Hvi f'let AJa Me"- ^is Phe Ser 

lis 120 

T7A ^rr GCC SAT cot A-IC aAT GAT GAT ATT ITO AAA <sTa A^f OT' OAT 

IfM.i Thr Aiii AAp Arc5 ! h"? As;p Asp Aspp Uf; L«ii Lys V*sl 11*5 Val A.«p 

X30 13.5 149 



l\, AA' vA I CA"^ cor CC1 ."1 

*V -s, i.-;.^ viT. V ^> i-^^ An^ . 



A ^ As Lfi - 



I t I J ^ - 

219 



- "jii^ r*K. ^ " 



^ r i^r^i i!r« Ai.r Se- A^^ 



<■ ^ Aoj. ^St xa* **%t CT.^ 

3i0 315 3,S0 



325 



2t 

.S? iNFQR^.mriOh^ FOR SEO ID HQ 2 

length a^ro a:,.ds 
:;B; TYPE smsnc scd 
;D5 TGPOLGGV hr^a^- 

r^i? MOLECULE PE psoisi?^ 

SEQUENCE DESCRIPTION SEQ f^O 2 

1 S IS 

38 3ii 



Ser V^l L^ii Sla Oilii L!Si3 ¥al Oljs. hmi Val Lys Mp Lvs IlS: Asp 
3S 4G 43 



' _ rht' \-ie'=- "^"if^. P?i^ 



Asn Thr GL;\ Trr 3:-.; L-^-u Arg Aiii Ph<« M&t Ma M®t His Fije Se; 
xaS 12:^5 125 



Tf3:r Ala Asp Arf lie Asp Asp ^gp lie l^u liifs Val lis V^l 
1:30 13 S 14G 



fi? **^«^r A^^n jfi.s .^ \, .4;;sp A;^ Sc*r Lvs^ Lbu Arg ali.3 al'j Lsu 

*S:S' ISO iSS 160 



Al=; olu t.ew "fhi Ala CJlu Leu Lygs i'l'? T^'s s^r vai ysln «"lu 

ISS I?a 175 



Lys Hiss ts«:'U iS:?.' s^^r :Ssr Sly Tlir Assi, lis His IjJ?'® 

180 IBS: lie 



Ssr II© Ass L©u :M®t; ^sp Lys Asr^ Leu T^^-r Qly ■fyr TM' tep Sl^J 



lis- PStse Lys Ala, Als. aiu Tyr L^fs 11% Lmi Ol^i Ly^ Met. Pro 
a 10 lis 22 S 



Thi- "hr TU-!- "lo s^^^o -"il>- Sftr C^lu tie Val Ser lie Lya 

22& 23a .23S 



Ai^c rhs L-eu ^jiL's ^iftr v»l ^ Asr^ L/s Arg Thr Gly Ala L-®« ^Jl/ l^i^ t#u 
24S 2SS 
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- . >^ S*:: ^.--f^ L.^ ^c^r A^o ^'t. ix^o . 

: r^-.i ^ ' I T.s- r'.i 



X.<; :3.J '^5^ .-isr. Ar^ i-b.£ ^5;n ly^ Asz> 

305 310 ai^ sse 

Le-u. Liau Asp T^r GIj l.y© 

12% 
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II HVST7hfc"tCAl NO 
U C RtC MA. SC\JRCfc 

{ XI FeATb^^e 

(A t^%h''£,KEY CDS 
{SiLOCA^ON ^ 38^ 

' ^>tOJF*^JCb Dh'l' »\P\ OM £EQ DMCt ^ 

- - - ^ 1 A . "xr CAA «Av C^LA C-AT ITT ^TT 48 

5 10 15 




AM -.CA r^A 
lis 



o,Vs, m:. 7C3 ttc atj :r:A t/r:; r^r -^t:: r^ri- • 
; ^>rs! kLs. ?he M=: Aia "tl. Fr- ,:ex- 

12Q 12^ 



ATT j;=T XnT 3AT ^'►T" TTv GT-:* ATT QTT C^AT AZ 

:_. ^vjri ^i)v ;„ys5 V'al Vsl Asp 

^ V. * ^^v. j^- ^, ^ ^^^^ 



TC'^ -'-r C^- 
^■^r /si Xii& A, a ri» 



A3T \\ I^TC ';.&t ^ '* 

s „ei, ^^-5 r i Tir^ : sr- A "1^ Hi^ hys 
IBS 

A , ^A'" AAA AAT \* 3GT "^AT ACR SAT GftA ^SJVS $54 

t^^' i,:, 1, 51 Tyt TLi Ah*^ 31^ Ql^ 

^i-r CHA GA^ ^AA AT" AAA A^'^ OC* -AA t^''. 



IS 

c^^r AAh \c. 



rrr "A'^ a/: ^A^t, c^-^t aat "Xla '^*f^ 



*a ri-' r re- ^w.i. I' ^ Set A; g Frc Le^. 



vt&A ^i*^ t^.^'^r ' "Tr "'^''T ni%t ivTT 'CA ? wA ;"IT AAT PCA fl^ 

r;r, ':nr rt.K "^^.^ Ls^ Jer At? U** "hr j^n<^ ^.er ^ila 

a^O 300 

AIT 3Jtf- o";* CT" ^'vi^v" C'-t T7C ATT CA.i \ T-i^T GAT TZA :310 \r.= ^Vv 

li" C=i 1 A. a J.-? < rni- * le .^Tji : \, s T'/r *sp -J"- \ -1 M"^* olr, 
IIS 31S 1£0 

-^a-" -Tl "AT -^A" ?>~T -^-^T AAA CA.-" \%C" T?ATT:^r-lT? S:"'- 

Arq' LiS^i umu Asc' Ass;> Tiyr Giv J-vs 
3SS 



ASTD3AC 



£2) ENFORMATfON FOR SEQ ?0 HO A 

{?) SSOUENCE CHARACTERISTICS 
{A) LENGTH 329 ammo scids 
sB) TYPE, ampnt) stc^d 
^D}T0P0LC<3V ^i^^^ar 

(it) ^LECULE WPS pmJem 

SEaUENCS D€SCR^^TI0N: S£0 10 nO:4: 

Qly Il« Pre Cily lie kvg Ala Tyr <3lui Ola &s:si Pro Qln. H4« Hie Jl« 
1 S IS IS 

^lu tep 3lu Lys Val Arf Val. Slis Sla Leu T&r Gly Kis <?ly Ser 
W 2S 30 

Val l^n Gin Slu Lau ^/sl G1^5. L^u Ual AsI^ Lys Ma 11^ Js^^p 
3S 46 4S 

He: sg:!'- i:l«: Lys Ti't: Asp Frs Lys Asp ssr slu v&l Ph& Ms, Asii 
SO SS 80 

,^ra Ve.X lis f&r Asp Asp 21^ !31u Leu Lsu :Lys^ SI© L«w Ms Tyr 

?D ?S SO 

Phs Lst^ E^j^Q Slu AS^p Ala lis Lsu LyS Qly Oily His Tyr SIlR 

as to 



wo MfWS-U 



L:5ii -^Sir. Acsn GXy ^l*? I^ys; Arg Vi^l I..y\?, f-h-?: :;■;[;.! Sk.::- :;e.r 



I Ij©U Argr Mi® MSS 

12:0 



Lsu Thr Ala Asp Arg lie Mp tep life I^sis Lys^ V^l ils Val Asp 
130 i3S 140 



14S ISS 155 IfeS 

Ala -Slu TKi .^ia J.u ^.-si^ Lys Tyr i--^r o:^; 

S^S 170 

T L«? As;£i Lys- HU3 Uni 5*<r S^>r Gly Thr .^.S^O i]*^ H::~. AS^ -i-S- 

183 1S5- 

SS:> lie Asn L--^-J ^*^t hPQ ™ys ;^r. L-eu Tyt ■;■„>■ -iV- ^^^s' ^s^p Giu Glu 
i.9S 2Q0 



:isi Pha Lv^S fi.la .'^^tr Al.^ rjlvj Tvt L-y^: L>;v.i vi.i L/>"i .'If^-. T-'J-X- r; 

215 22S 



VK A-iip k.>jri As:- CJ^W 



Ai«!! Thi- ~hr Cvs Ser Asp lys =-Jer Arq Pro L«u Asn Asp Leu W^l s^r 

275 aSCf 205- 

G-.ri Ly*s rhr T^je ■j^.r- Lf!.. S-rr Ajsp i"le "m£ Sssr Arg Ph^ Asri Sar Ala 

ats 3m 



:n iNFORMATtON rO?^ 5£C :D ^JO 5 

I As LENGTH iSbase pa^rs 
■Bf Tr'PE niiC.^8C ac.d 
:C. STRANDEDNESS ssng^e 
TOPOIOGY ^inea^ 

u > ^?OLEC JLE nr^E DMA sg^no^-n;.- 

i^vi ANT;-SENSE 

OR GmAL SOURCE 



(xn SEQUE^JCE DESCRIPTION S£Q © NO 5: 

i^'S iNFOR?A^i.T§0?^ ^DH SEQ 50 NO S 
■■■} SECU£NC£ CHARACTERISTICS 
(B? TYPE nuci^S-iC 3C\1 
(Ci; TOPOLOGY isn^gr 
r. MOLECULE TYPE DNA ..gersoff^ic, 
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ixr. SEQUENCE DESCR[PTiON SHQ NO 

: N-c??MATioN -o^^ SE'::) o no 8 

iC £TRAKC£DMESc "?uMe 

i VOLtix. L ^fc DKA ■gsns'T^ c 

I I hvPClHFTi:^L NO 

::LZNC£G^:CHI^^TlON SFQ D KO 

: Ni- " PMATiL J t- rr:2 d \o : 
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:Si TY-PE --Ksz\mc sec 

•:C; 3T^iANDe::N£SS oo^bi^ 

fy^\ ORIGiNAL SOURCE 



.HKhCK^^^r xFQ DN^. r 

1 \r^rc^LZ' '='1 Dt-^f geno-^i-^ 
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,VhC*^IGM-^w SOURCE 

>AmAME.KS>' CDS 

\ ^) FEATURE 

iE; vOCAHOE^ 1 6 



SEQUENCE DESCRIPTION S^Q ID NO:10; 




wcrmmmmt 



ATT AT^'J CJA;? AAT AAC ATT ;T&,T .\CA TXA CTT STT i3C5T ACS 142 

fX^^p .--^.v Ann ll& AnXp Tht Olu Li§\} U;\S Val Gly Thr 



TAT A.«.A ACA <>::^A ACC ACT AQC ACA TCI GTT AAC 
Oly Tyt Lys Thr Giy Th;: Thr Ser Thr Ser Yal Asn 



TTT .^CA GAT GTC GCX2 OCT GAT CCC AIX"} TAC 'TTA AC% T^^r AC! I'd CAG 2--? a 
Pr.'i Thr Asp ^'^^-^ '^-^V -^-'='P "^i-''" ^^'^'^ ^^^^ 



GAT OCA AA-r /sAC CAT Cj^.^ TT" 7^CT A» -Wi C-Pl^ ATT fJGC A*V5 TCT 28 S 

Asp Gly Asfs A^;n His Gin Ph« Thr T.hr Lys Val tie Qly Lys Asp Ser 



AOA i^AT TTT GAT ATT ';X:T CCT *yi.G CTA AAC GST Qhd *W: CrT QTG OGG 3:-" 4 

A^rcj ^isp Phe AsiD II*; S^^^r ?ro LV'& V$i 5i,s3:i Gly Glis Asa Leu Val <3iy 

I OS isss no 

GAT IJAC GTC GT--: TTf' G^'T AC3 G«C AGC TAG C^?^T rrc TTT GIT CSC TCA .IS 2 

;\i;p A«p VaJ Va; r.:i:iU kl^ Tiir Qly CAn ASp Pi^e Fh^ Va-l At^ S^r 

lis 12:a OS 

^P" xt"^ A.AA - ^f--" '^'T C""\ '"'^R, v-k AAA TA^ AJT GAT GCT 43 D 

" ] /T, ,f»i, 'tj^.s A ^a's "^^r Thi A^^ 

IIS SGS 148 



4i 

iN.'f- '?r*x Ac; ^"^^ 

V^l Till TLz 

CTM-m^DSee CTCCTTTAM^ ATTTSTGaST TSI'CCTACTT TS^SCCm^C CGTCSAC 
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u > SEGLE\CE DESCRIPTION S£0 :D 11 

.v^: A... .<;'0 T..r Thr ^Sx Ais thr Ma Tter Leu Val 

-^r- A\=4 Ai - t-i ^--.j ;y.^ gly Pro IliS fhr 

2S as 3Q 

'J*'!: ; ~ fvOf Th: J.^ I>-e'i Va+ ^iy Thr it&u 

3 5 40 4S 

• :=:v r-.-r L'/^ rh?.- -.r-.v Tns Thr St^r Thr s«r v,si. Asr^ Fh« 



rh§ Asp isr S-irr Lys Va3 Asn Ci.Vs 'Jlu Aifi l<.-su :,:.y i^f^j: 



12:5 



2iv S-sii LyiS :sly ^rsy Ly\ AK^ Ala -J-ly tyv ~Tv>- T-.: Ji'^i. .\:.: v-; 

13S 140 



(2) \HmRmjmi for seq so ho 12 

i\} SEOUEf*CE CrtARACTEPJST^CS 
i,A} LENGTH. 38 ^ pa^r? 
ijB) TN-'Pe. nuo.^so add 
(Gi 3TRANDE:DN£S£. a^f^g^e 

(:4 ANT^SE^3SE 



?'vnOR^<SINi.L SOURCE. 



wo mmm% 



4S 

A) LENGTH 23 ca&e psifSs 
^ClSTR^ANDHONESS srngl* 

(is) MOIECUIE TfP£ DNA i^i^cxr^ic) 
(isi) HYFOTHETIOVL NO 
^•.v) ANTI-SENSE MO 

ivi)ORiair^%L SOURCE: 
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^Bf TYPE nyCW. ^^r.:id 
iC-i rOPOLOGY snfesr 
I rv^OLECUlE TYPE D?-M :9er=-jrr!C' 
Uk: KYPOT4ETICAL FvfO 
i:vi,AMTUS£NSE MO 
(v:: ORI<J?NAl SOURCE 



-.?slT.-3[sNSE MO 



.r.] StCiJ£^^CS DESCRIPTION SEQ "^C IS 

2-. INFORMATsON FOR ^EO ID K^C IS 

,h SEQUENCE CKAFl*kCTER3ST CS 
tA^ LENGTH 146;: base p^rs 
iB) TYPE ■"•ucigc 
iC) STRANDEDNESS ca^^i^bte 

n*) MOLECULE T''^£ DMA (§en&!tise:j 

.vijOR^GlUAi SOURCE 
AiNAMg.KE^ CDS 



SI: 



J^A -oJ^" TT^ T ^ AGr .'i ' 



i^l.^ 'ir:. " ' V*-. TJiJ T>- ;v' ^-^ ."Is 



ATT !\r3 a;,c .y^T ir\ v\- f^-^^ t^t A'"" ja^^ tt- t ''f ^ r i^s 

f Ai^p i^^.i \^ ^l^i Aejj. Zni Cl.s Ll'^ .-^s 



c"T r-r.c ta' av^ <v.'a ac- ^rr \ aj.^ ^/r i§3 

."hr ^1. -.j-^ "7^,1 L'v.^ TliX 1_\ T.tr Thi if*-, ""nt T-^ ««t ^ i*-' 



v^\' 0 
T.ir \ r ^- X a: 1 



vc.-'. aa; aa:, :j^c .jaa rr: aj-t A^if-. aaa gt-^i.- att o;gc <-\Ao 
ily Asn ANvfi -r.-i ?h- rhr Thr :.ys V«l ^-i> V/.^^ 



,H i^^iv '^^r, i,^^- G^i"" 

^ li'^'" q lit 
..A-i w.Ct ■^tv 



ATT ^-T T^A 1^ t 



,T T . -.T'' TTA -^^fv 1'^ 

ISO liS ISO 

AAA "v\T A.- A AAT ATA GAT ^.TT TCC AT^ AAA TfiT QAT CCC 

.,ys ft,"r ^'-'^5 -iiii^ He Asr Ilf? "S*^- :le T*/i^ Asg Fro 

1S5 3se 



A^-P- i^AA GAD <3TT TTT CTC AAT A7^?. -IT^ \Ts" >\.'; A.""- ^ 

Ai^i ^ys. As'^f .Sl-si Cl^ V:;! rh*s AL<si "fil 7 1<e« i Hi.T -.SJ II-* 

ai:S lis 220 

GA.^ 'TTG CrC ^«A-3 AAA ATC vTTR GCT TAT TTT CTA rC~ ~>AG GAT GC! ATT 

L^^■^l L&U l<y.? Ly- L«2i; Aiss Tyr Ph« LiJ.; Pi". C.u A:;r., Alj: .:i>s 

£30 235 

-rrr aa#\ c>rjc citrr cat tat gac aac caa ctd Cfx;^ ^^^t g-.-^c at-::: aag :-3a 

tv5 Glv Giy K:;s TVr Asp Asn Leu Gin A^r. Giy I.t ;-.y--> Arg 

trrA AAi^ :iA€- rxc crx u^a.- tta tc-j cc" Aii^ taa t3s3 "^^.a tixt c.-ck?. 8i 



GC-7 TTC ATi"? GCA GTA ATG CAT TTC TC? "TA AC.\: ■:>C:: SAT CGT ATC f?f.'r St' 5 

Ai^ Phe f<5(&t -/al Hi^; Ph*< S.*r ?Kr i .^viL^ As-j Ilt=s A^^sp. 

2&0 28S 

GAT -"lAT ATT TKi AAA CTG ATT GTT QAT TCA .«iTG AAT CAT CAT -OT GAT 91 

A!5p A^5p Ti.e L<L'ii Lyt val a(3: Vr-^ S,«3F '^--^^ '^^■^== ^"^V ''^-^P 

ap& 

^A?-. CGT AHC .SAG TTG CGT GAA GAA '^V^ OGT 3AG TTT AGT .SC J G.^^. TTA 

Arg '>r Ly.^ Icn \ir G;v: G1.i Le- A^% . "'^i.' T-i AU ."lu J.f^-i 
310 



h""! '^"^ i^rtA C 'C^ ^ 



"A AAo. A. ^T^ ' " AA"^ 



V.'*" vX'K m TA" 

40& 419 



as 




' ) $£QUE^4CE CHARACTER? STfCS 
.At LENGTH acicfs 



ly AliS 11& Tixr II© Mes. 



;.*p Aisn -sly ASi- Asts Thr Glu I.ais t^aX dly Thr Leu T^r ] 



'-r .hi r,-:r of^sr "rr ^irt v^i Asn g'fee T^nr Asp 



^ Thf rt>s5- Ti.r vj;;;^ AS5\ 



?ne rt^r Tv.s Lys, Va" G.y r^-s A.^p S«fr Ax^^ A.«^r Ft^^ 



Jlo rri^ Lvi. va: .^sst; Gl^i Asr. l&x^ v^I 3ly As^p Asp vai 

15)S 113 

Alv* Thr £:er 3:.n Asf. Ps>s! v^ii ^^j: rip Gly Sst 

i-s. laa iss 

^- \ ^ u«i aI^j k^^ -nv ^.ys ryr rn^ Asp Al.^ ^''^l Thr v^I 

A JO life' 140 

ISO is& ifis 



- ^i^p " Va* ii.r'^ Vai vSlu 



Ais Tv5.- Ph* L^^'j. ?r:> '^I'J Asr .5^: a 



3iy Oky Tyr ks^ A&ii Glr^ i.^vi cn;\ A£;\ ii's :i« :.,y;. As-t Vai L'/s? 



,u Phe Ser Fr^:-- As-fi Thr Q^n Trf- ^'^^iu Afq ph*; 



f^t Aia -^'sl r^et Kis Px^s? S^r t<e>A Thr hl-i Asp Arg II* Asp o^sp 

s-Js 2ee ass 



I^-^" ''a^ A:rt> ^p'' i**^:: "V^ 



lis '^^^ Aisp ^V? Aiin 



1 '? ?<f*r AltS j1 ,„ I". £ 

3SS 



rt;. Tm i;*- .^Ir 7.^1 Ase Ci;y i^u 



-y*^ -'-^ ' --^ ?h«r- l^l, ,:5iv v^iu a^r x-y^ at^ 

590 3»s 400: 



■r^^:: AI^ \sr. Ley, ^ys s^^jn ^x^j. ^-yK 5*,*^ -^-v^ ^i^p. 



A,-^ i^-^r rtiOi Thf T'^i ^-er Asp Lv's '■if»r Ar" 

^^i? 425 



-.is'" -Li!<: ^S: 'a^ Jsi ^ ty,. 1 i '^h- -"^-^ f-e^ "Is- 



Le. Arg rhs 3ii> 

4S0 



\'S Tvr Asc ier 



Arg L^su ^eu j^sp Asp ?hr S«r Gly «ys 



m 

UHf HYPOTHETICAL NO 

(jv) antvs£:nse no 

,v\, 0??JGINA^ SOURCE 

(A) O^GAhi^SM Vgrsi'isa p«stis 



|XE) SEQUENCE DESCR^PUO^ SEQ ID HO 1§; 

P^TAAGACTGT CCTAC-TTAO* «CJTJ5^ii,t*'iTAr o 21 

iT^ iNFORMATION FO?^ SEQ ID HQ 19 

(0 SEQUENCE CHARACTERISTICS 
LENGTH 2S base patrs 
{Bi TvpE siudesc acid 
;C?STR.a*NDEONESS ssr^t^ 



vnOPIG^NAl SOURCE 

itP SEQUENCE DESCRsPTiaM SEQ ID ?^0;it 

J'. I^TOR^^l^^TrCN FOK S£Zf ;D NO 2C 

SEOUSNCE CKARACTER^ST CS 
(A' LENGTH 54? isa&e pasrs 

ou MOLECULE Ty^E D^^A igenorM^rj 

HYPOTHETIC'U fiO 

jv Ar^T^SENSE NO 

.,,0^?^3i^^L SOURCE 

sA.i ORGANISM 'Ye^S'n s pestjs 

{As NAME CDS 



. . icob^KCfc ^f-^^rn-ip-^ OS s^rO fn no 

^ - - , \ s" ^ ^^\A ^r^ A.^-" 1^^:: ^.\' ^TC 

!. * '■S^S 3II«: 

1 s 



^j,^ ^ ^j.^ ^ ^^vp 5y^>^ nCA -^AT ITiSl 100 

.i^s <■ - - i^-^ ' ^S. II' . rtS-r Ala *gt; ^^^i^ 
15 20 

- ' , - As %v " X ^ " A 'T'T ^S^a > n ^^^''v-" r^^C ATr 148 

■> . w.-?^) " ^ \ I ""'u fi.;^^ * ^ L^li r>r *l3 n<2 

^fi 4G 

?. A~' ."A, ^vA s s^"' CCA -^-"-^ A. A ^r*Q uAC AAT 1S€ 

^ ""■^ ^ 7- V ^ < ^ , 5 j>r ^-r- Th r'l; A^tp Gly 

4'=. m 55 

^ ..I "c- Ac: o-. ^-s- v^^c tAi 244 

IjO S5 tQ 

AJ-^ kCSK AC-;.- ^^^T A&.r ACA T"T GTT A<#\C 1^"T ACA gat GCC C^CG G<3T 232 

L.ys Tnr :Jiy Thr TJ:;j, Se- Thr 3iir V^ii Asn Ph« rhi;- Asp Ala Ala <3iy 



15 MQ m 

-TO tac tta ;iC;> ttt ;vrr '"cr i^rAG g^lT iTiOA ^iAT aac cac <>«^ 34 e 

^^^;t;. t - <: '".t Ty: ^t'U J' -Lt^ T Sesi <V.p 31 As?r Hi^i Gli^ 



r~C 7-1 CT .'<''^ AAj-t 'JI'^ J-TT - 

i TLr rhr Lyj? v-^i i:^' 



1,4 a 14 s 

Asfi sin 



iX' INFORMATION FOR NO 31 

is} SEOUSNCE CKARACTERiST?CS 
tA) LENGTH 1^0 an^i^-^ 3C=4s 
(8i TYPE- a?T5i^f3 
iD} TOPOLOGY linear 

(1:) MOLECULE T>P£ roten 



(^5^ SEC;UEf^^C£ DESCRIPTION SEO ?D MO 21 

'■'t" £ T .1=1 . I-' A^-i li-- j\.«L Lt;^ Phs Glj Ths Sle 

1 b 15 iS 

Ais. Thr M« .^Ss Ala itla. Asp L^s^ Thr Ala Ser f-hr flir M« TMr Ala 
Sij 2S 30 

nil:' Listi ^Jai Ala lie Thr I-eii Thr 'l^'r aiu M« 



i r>^^^>-'~:,Tts '^■^r »sr Thr S'tsi' 

65 70 75 

VAl Asi. rr-e rr..; Aisp Gly Asr- I-ii Me': ryr t-ssu Thi Ph^ ThJ." 

8*5 9S 

0:.r. Atsp ^".ly H;.- a.lr. Phsi Th.r Thr :^y,^ Vsi Sly Lys 

XOS lOS xw 

Acp S^iT Axq Asp She Asp Siss Ser Vxo Lys Val Ass- Sly Glu A^r. L^su 

115 12s 13 S 

rt^^.^ ^-.^E \M Alin 7^.\ vj:i\ ^-t-^^- -^llu A&y Pt-**=' F'^ii? ViSLl 



Asp Ms ¥si T^r Val Thi^ l^a Sin 

2 0R?v*AtKir4 FOR SEO ID ^0 12 
I \ fEQUENCE CHARACTERISTICS 

ir, MOLECULE TYPE DNA u-^-?m^ci 
HYPOTHETICAL 
ANT! SENSE .NfO 



<Y ] SEOUENCE DESCRfPTIQN. S£Q §D NO 22 



AT-:^ .-.TC AGT TC'C GTT ATC GCC ATI TTA 

Lyv> Il^i &^ir S^er V=sl lie A,: a I^^ A'U Lsu 



A-TT -::"A ACT ■3CT A.Vr GC-r- CsAT TTA ACT AQC AiTC 9S 

ru- rtlij "Cii .M-j Ain Aia Alii A£:t: Leu TJ-tr Ala Sar tfir 



API ^^cr ■:r'r~r ^:V■^T gaa cca .'^rc c.-^-:^ /iTC act ctt ;^cj!* tat i44 

r^ss A.-;. Thi ^^isT^ T.-.r VV-=1 g;v] a.-;; lit L*&u Tht. T><r 



Aji.'-:; OAA ~<:jc 3Ct rr;A Art ac*. at-^ gac ap.t -sga .j^c atc sat aca 132 
Lvs: C:lu lly y-x-'-i r>-- 'Thr I^e A.t?r A:^n Cl^' Adn Xlo, Thr 



J-'JT AC'o •■"TT ACT CTT OCtI- "Jki-t; TAT AAA ACA »3A ACC 24 0 
Thr Thr Lf>^; Gly 3';y T/r Lys Thr Giy ThJ:^ 



aCT AG': ACA TCT TrX /v^^vL^ TTT A'^L^i G^i? GTC OvTi *;Vr :SAT ■::CC ATG TAC SS§ 
rnr C^e-T Thr i-er Vai Asr. Fh«; Thr A,*sp Ala a:3 C-iy Asp PtD IVi^ 



VA rr f\ r^' . -"ai aat aaj .a. tTx^ At^r aca. a*v< 
U . t ',o ^Nte'-- ^.t R^OE "'.y At.' «isn HiJ^ th-e T^r T:::ir Lys 



100 iOS 



2!-z rrr \ a r-^: jJ^t 



^--^ .v^s cr-^ .^,T" r.:c sa: — , ' 

X^^n it'U Aoi Av^ Vr"",, L--. J ''.i,^ ' 




^s^-. lA. 



\ a v""^ IJ-!,^ Vx-*X Tnt 



:^ST ciT ii'rr r\ ' .js.^ ^^a, ca^ 

' ;v Ari - L Aiv, 1%r Gli H r -^i 0 - 

i?5 lio las 



!\QA GTA ATT kCT :5-AT .?JiT ATC GAPi TTtD CTC AAG AAA ATC f^lTA OCr tAT ?Sa 
Arg Vi*I lie Thi- i^isp A^■^p Ue -islv; Lts^.: t.ei.; Lys Lys I/eu T^t 
2:4 S 245 2BQ 

riT CTA CCC vAG viAT j^TT CTT PihA GOC QKi't CAT TAT GftC ^fvAC CAA SIS 

F>:c Glu Asp- He L*^;u Lvi; c-3 y Oly His Tyr Asp Asn GIk 

ass 2Se S€5 

^.f- c^v^i TC'^ a\A 'T^i Qjji Z'S:a >tg cat ttc tct iia 

-^.c a r rsi i ^.xa A.la p.,? ^■'f^::; Ala /ai Met i^is Fhs Ssx 

25.0 3Q0 

7"A A' .;v ''V^ vrJ^t- iAv cjAr An : aaa <5tg tt v^rt gat -^t^"! 

^e. : .i. Al^ Arc Ah l . Va. lla V^l Asp 

SSS 3 IS 3 IS 

' A Ai" AA7 " i ^ ^^^^ a^t a-^J' a;^^ tt.": cgt <iAA <i«!>a tta c 
^^'-t 3. ^.i- A-^ Aij :.t-u ^kxtx ^jij aiu L^au 



TTf^ -"^rr r^i"^ r, a .^rr arx ca** 

. ss : - T'X'^ ""X" ^ V 1 iil,^ Ma 01 ij 



hVT ACA "^CA --'"T rrr AJ,t TC^ 3CT 
II'* r^xv Arg Ph*' Aiiri S^sr Als 



,2: §r J FORMATION FOR SEO ?D NO ^3 

SEQUENCE CH^^RACTERISUGS 
<^-> LEMGTH 5G1 am^no scjds 

^\^^ SHQUENGS D€SCRIPT^0N SEQ ID NO 23 

R-r. ^'.,T U-- ^'^^^ '^'^^ ^'^^ ^^^-^^ 

1« IS 

Ala TKr AU Asr. Us .Xsp L^o Th. A.^ Ser Thr fto Mm Thr Mm 



r-r ^ vai clu rj- ^ aIa \^ 3 T'^r i.!='vi 



rhi '■•^s:-' iix^j A?" "],v ^*i-r! t^- r;^i 



\> Leu 



Pfee ThiT Asp Ala Aia Sly Asp *^lst Tyr L^sjIj Ths- Ffes 



S^ic Qln Asp Sly J^sa Ms? His Glii Ph® ttir Thr Ly?5 Vsl lie Sly Ly^ 

190 tm lis 



ft.'-i-' ^"i* A\T ^^"^p Pr- - ^.=3" 



V^l k'^r V0.I Ldj Tut 

130 1^3 



teq Ssif I lm Gly Sasr Sly Oly Lys Ala Ala Gly Lys Tyr Thr 
14 S ISO ISS ISQ 



x"*er Jlr is" 



\i ; Ala JVi ^il . ^t^^ '31-. >'3.l; 



hS:L lis 



.^-t T Gl-v ' X >' il'" ^oii Ala Tyx "--h^* iipxi P?.r OIu 



3i0 



JV"-: /-E-n Lvu 3lr ^trr 

2SS a^c 



^.ys Ar:cj Viil Lys L<&u Jer Pre Asn Tb>r ^Sln Trp 



.^tg f'>5e': Ala Vsl !^«st Hi,s o^j^f Leu Tfix Ala 



rg Xl# A^p Asp A;sp Leu I*ys lie Asp Ser Hefe A^n Mis 
C^S 110 SIS 320 



AX A A- a "?-r :>v- Lf?a Arc^ <j:lu "^Ui L«u iSi-la Glu L*^?;. t:'j3 



v^,, ^1. ^T^i-L Ala olu Vr. Lys Hi^ 

345 



,3 S :& 



Vsi ASL- Gly S«:»: 'jiu L/s Lys Ta^ Val Ser I-.-v? Ant 



A^s^rs Lyt;3 ?.:-;or TDi -'ily Al5 A-k L.^i ly.-^ is-^-r. .^-..i 7v^^ 

42S 430 

Sex: Tyr .Ass Lys Asp A^n &m- ^Xu Utn Set His Phe Ala Th£ Tte C/s 

43S 440 «4S 

Ssr A^p Lys Ses" Arg Pro S^u Jiss Agp Leti Val Ssr GI?e Lys Tfcr' 'nix 

4 St 4£S 4 SO 

AsiK A^*- "r-L s*^r t\rg Pr.^s A^sn S^^^r A.Us T.c. :;iu a;.-? 

Asn Arf fbe Ii'^^ ^ '^■^T ' ' 

4^5.15, 



Asp Thr Ssr ely Lys 
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i - : ^ 'J - -:'L ^ _Tic 
^ ^^^^^^^-^ ^^^^^ 

^ i W L ^ ^' t ' ^ 1 f gene v 
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'^ne V and Fi afiiigens may seo^'-siehf' "^-iCro^rcscuui^le :- c£3r-tji"S3 
n-C'-3&^-;aD3u5aSeG sab-un^ts nay be s^ssed fer iTsnun-'SSiior' T;^^* ^^'ese'-t r:v^>'i;5r'i: --ere^e 

;:!\-:. dsd Oy e^sstif^g plague vscx;,:'>e?. snci 5her& is 5dQ:;sv$ s-sitec' " r.>;^^C"^'.^:5 '^-v 

MiC'c-encapsusaSi^n of s^-Diiml vacCiJve Ohsi&ngs feseais ofl'^e vsicc:n# v^v;-.- as^-f^'.s 
•:-rs: ss^trs-nsssi inr.aistic-nas delivery aniS g^ves sco£® ^snargettsr^s 



de^r^on&tr^s^d Th^? this ^>t?nu5S5iDn s aolt to =nayce bsr^ n-uicosar sna sy^JerTTc :mmun.ty 
„ '£d f^C b-t-^fc ^ii A Joss I, * < ^ ^ g 1"^ j< C*"* ■v-j * 



wo ^g.isssj. 
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ths "^kiie'\5e .^-14 as nX^^^ s."vu«t t g-oup ^ aV * * *OuS '^h^* 'ne 

::^ontr-er r'^^ntar'^i.i^tcc: fo'-n^i'aj'j, s,vas. p <tac*ve iS^i*^-^ v^rJe-t ^ p&st'S wit"^ nc 
evsaenc© ot sioe effects. 

Is, ^ ' - g ( s + IGuf GTB i .p. 



e*. .tr-'^sn's nz^Je zsra t; ^ a-^ttge'^ SS,*^ l>.va^^ .^sev "-tr ^ ^ ^ ^ -3 ^^-^ ^s- 
■lO-i'v-^f-. svspciralscf: rr^ethca E-roceduys of^vsous-iy cTesciTsf^S'd ^s-s P H..,nre:- sf:a « ce'--ne; 

secsnds ^ar^a ^r^efs a<sded to the sq^isou-s phase :'22Smi.i, rnixi'-vg 3? '■X- 'cm rar 5 !T^!*>u?gs 
rctar>^ evaosrated untis t'le Oi-gas^c scsvenf nao been ^efrxovs-a The s-e'suslm'^ 'X^^io^a was 
washsci ■^eeze-d^ied yicrospheres ivth gn average sisme^sr - 'pm -is-TesTrNriscj 

ct^nditior! E.ste?r:al moffthoiCKjy oi -esuSing macros?; i^efes w&^ie ariSiyseci sv s&at^r^is^g 

Hy:^rciF^^oscitv' measi^enents ^y^^rop^HobciSy 0?" rnscospre? e s f^BS quS;^t!fse<:! s^Ssi'sg 
A J Almeida, Eui- J Piigfm a^Qp^'^^afm 40 {■4^ ^38-^02 ■ 199-4 ■ Mcrasphere^; we'^ ei^^it^d 
micros pn^^r^-s sn ocly^ aosrose wss ^^sed as srs :fvG8x of nv:»rcfp;''<;»sc;;v 
^rr^nun sation A. s-tudy wss oeaigneo to esiaisks*^ ih** e^f>g<;;t;; -if c!iS^e''&ricea. ih-g type of 
gwijQ: -irWfe :n|ede<j s ni with 3 s-rsgis do-s.g' of BSa ^?^^ne' ■f?ncss>s-j3a!«t:s r ^lu?^!i!C 
The cc^n^rci ^rou?? of mi;:^ 'i^i:;5?ive-d the sarn^ arn-sc-L^n: o'" sr^fi^^ff^ TrncacTUJ-STec? in5i:- 

SSA aniibc-dy j$:ng an ensvsr'^e-isnked !ri;TXjnos5-rt>t-n" s-t-sSv .E;,^SA': Results sre 



wet %.?1«SSI 



77 

* f ^ . ^"'^ ^ j e'^ lo<vs I'le Sv -fatf v\ t^-i ^ rnsj.-^ *^<g^*r Qeg-'g*- i 
^^^'sr .^^-^ ^^^i.'^a a-^^-SC-^ Ti^sijdsi "f* "lan *x-^5§ Ts^rT-ned fc/ PVA Batches 



2 The as>d V §eres are ciw<^3 mammaka'i svpfess on *'S;t::r cas'T^^s sue*; that t'"e 
cje^'^es 3Te s^sysss-s acjwftstr^siti of ^ &jKar,fQ?iC cromote? Suites 15 ;X^S'^ 3'^ sficrMO?' 3CJ(.^V ' 



ci-jja*.?-^':) v.'tth '5stric:;cr^ ^nirvf"^^ .'VC'f ■ ?ti res^ov® ihe i^c 2 ggne coding sequence 
jigas!:^:; F^s^-r - -A-^ji 's^ass^'S with KSencvi, Si.n^yi-'-'s; u< t>^yfH^«pded \<^tl<i>t DMA 

aniig?'' ;j u?a;r -.-^e-^ Tsnsjersse \sa* ^^oss^ec trorrs ^scsmi^inans p^ssmsd pVGiOG ana 
iigai^o :o ;iie v^c*:;' DNA The V S8^3us^£e m ease fs thas a^scnbsc 

Nova C^kJe PLjj^sifii^ plasm d was iHc^tui^ted 'nts Bai^c tsit^s by irstra-muscular st^iacrsor. 
sma-iu-sojlotuiir^ rescsnses to V sntigg^n v^e?e detected «n the serum «=--tslat60 an^irs^s 

Ei^ai^^pss "^c ccns;ri.ci s DNA visctifi^ expre^ssng F1 antigen FCR pnme?s A'6rf= 
dsgigns-j ic 3mpii^y' K^-e cQfr.Dlete cs/"* ssp^n fesdsng frarre This encodes 1^1 and its ssg"^*! 
peo^ae vh dis'i^cti e-^ts^rt the pf^jtesn ffofn ?he sstssnal ce^l Trie PCR pnmers ^^ac 
lasiS at 5 v,vnc'> conta^ne-r^ re&|rct;or ©f-vSv^ne fis<;<>gnit^r$ sites ?o aUc* 

d!f«*c*50«ai 5n§«ftjcs^ nto s pl.s'sr^^O vestor The sequgnces the PCR pnm.^, S'PAB2 ana 
3'FBAM giver-j ?n evernp-ifec Sea 'D F^tij stnd Seq ID No t& r^Sp^Ct^vefy 

^•■?^Ae;' ant! 3 FBAM used 10 ^n-^pi:iry s PCf? ♦'"ag^Tieni, th& sec^usncB of wh^^ is gsven 
>n ev^rrc^ifieQ Ssa C- no The PCP tragme-^s svss d.gests^^ v^ith resrncs^on enxj-^ngrs 



as 

E.vsnp & 3 To csnsJaxt a DNA vacci'^e escprsssmg ben Fl ar.a v ~^-<!? r.p:3,.5snc* 

si^OA eacn ^he s^c ems so attain s^s^r "onJormas^orai s'-^aL-e- na£::2ericsr:^ ?^<sf-- 

af-d -'Sfm^ f^' the iPKB^'V' DNA i!ga?ed with -he sia^^-t^s;:! =;vIab -vn*;- - lisz l-s^j-- 

SsqJD ^^ss 22, 
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Esigymes reagents. 

f^< ^ s.®^ r th^ n-an p..iation o* \ <m^ c^ta ned * on Soe^-'^g^' 

^hercdS -dnc b oc*'*'n '^^.i » -ue e oh^s e« *ran S^qn a G*^&*r^^l C*. on ess o«*^e^»vi'-f^ 

!Det>annc-t 'v-^ c<-<:£: o- neater Lnversi^y^ ana nous© ^nti^' 
Torcc'cna. a-'^oQv "sJ^J a s. kVai*^0 the Anencan Tvoe C^«' 

Vev\<;;fwa »^3li^; GB was •;u!k,fed aerobicallv at 2B'C sn a ^)qLa.<^ m^dwrn fpH 6 8^ contasnsng 
■55 9 sxote-sse r<e-ptOf>e 2 5 g U\'€? digest 5 g yeast extrad, S g NtaD per litre 
sLj?>p;ementea with SO 0 25% ^^©inm si-^ 0 1M NaOH (BbCfd B»s« b^'cth; 

£5c/?e!'t'C/3,'d cOi'i J^4105 was cuiture<s and stof'S-d as <se$cfii>ed by Sam&rcioj< si ai 
{.Sam&ro-OK J S:i 198$ ^o^eculsr cS3rs.if>9, a ^sbsratory manual Cok^ Spf^ng Har&cs 
Lsfeafatery Press, New ¥?5rk). 

Cf^fC'T-iOso^si D^iA v^<a5 isciatsd 'T-:i-{rt / pissf.'5 method of Murmur ^Msrmu- J 

IBG" J Mrs- S:g5 3; 208-2 'Si The genes enc^id^ng fl snttgeri [csff) snd V Slf^^^§en V-cn'-. 
■A-ere iir-Tp§'fi«c- ffOfri ¥ D^^A ys,ij^g PCP '-v^tH ^^2^ pffio^ Of pffn^s'S homoiogosis fo 

ssau^^ncss ffcr-i ihe 5' ana 3' er:<3s of the gens E E et as 1990 FESS L&'t 
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IT"^ 23-12 . f- ^ ? 3 £ , Bact^* o 17* c,""' ' 

51 ^' t -Ji-g e-a r i. ^ sees Cad 3 n ^ Ban*- v^r>. Hi-s ' « 

arr^c^jfied Di.-J A 'm^ o'^ in re v', r^'ji^ also i ^c!vi.de« f^u: ectici:E>£ e t j ^ ■^f" ^S! J- r 

rvc'?=> 0' ^tf-^ttlcatl?n ; r"" ^ 4SC „C "2 C "'-n node? 1 ^^-s-Arj PCR 
S^sitfi ^ ^ n ^ a- a ^ra^^n^nj:^ ■,-v«~ -^l sFisj ''He -y "u"^ ^^'v^^^j^* -kvac 
anes^ed A-i^f* 5ai.l ^'^d g^t HI gsse^^ 5s^?.ab> ags-si^d clas^-^d d^C'S 

^<-x,u^c was H gestp-* ^th SanHI sicJ hrdit sn" ' qa'ai rtc its. ns&m^sa a?* p ssnic* 

0^. ri > "^O-nf p-raers .S n^cle^tfdea so.at d aU.^x t en^^ M ane ^^4 ^r'ce ?! F a i9S9 
^ c "fl ^ fe4«r t't?;^C I iVN-^h ancslfea an niernai secrnei"* he >€'>■ 2^^^ 

[^COi-^>i ^ -ners '3&s'gre3 the oaf ar:: ^*f>- ^.^e i-^r-i-eir ni 
a^a > akc TiQ i>ot'r*>R«^5f e seq^rt-, j- rococo s,-;. ^- f^.D'esce'^tl ^o^l ki n^.u^ 
■^^c f^^' cse' I. '''^i.^ ^^o-tiwa a 6 o^jg,* Ljt[i.'Jt5 ^3 =-.c-^i p-J '^'O t ^r^ ►eac'i.'- 



WQ mmmi 



<* >^i> I len oJd^ n„ ^ . Lr^^ s ^n^ o rcp-* st o ^ o * a^d g'-owth vvs^ c-^r? n^ec! 

Spfsno Har:;-s' LaDCf^gsorv s^fs^ss New vo?i^) and ©xomss^or^ me ^^'s^V fusion protein ^vss 
e^^ariined by SDS^PAGS 1C-lS->ii gradienf geis ;Ph3sisy$i«n> Pharmacia BfOE^ci^f ano 
We^Jsrn :>icnsn9 SaTisrocS" J eit Moiecu^s^ c^onin^, a taborat^r/ manual Cosd 

ss'um a d^^^tKjf^ of l;40rjt^ or Mss Fi3Ggo at a dj|ijt<5n aim pm^m bm'd% 

were v^Sija^ssscJ ■>*.<;ih a ^^ollosda' gold 'abesteo secondary antibcidy jAufoprobe BLpfus 

A ;u£i-.^r^ prGissn \\5t"< an asjpfoxsm^t^ molecular ^vesg^^t jf S4 2 ^Oa was dsteaed i^ ^'sates 
of M'O^.piscfyS =v W^s;srn bictl^ns w^th an$^-V smd arnhp-^ t.er& This pro«suct was no; 

EJt*ctroporMfcon mtu SsSmotmHa typfttmursum 

s^lssp^^O DN^ v^^s eviraciec o^sritis^j from J,M1Da's}U^r,rv6 yssng a Ossprer Kst (O^agen: 



i4 

;r PBS as r«3u;r^o s^'^s* to si.sci'Or 

w^e^s cue f^mai^ Ealtx'- f-j-e cas*£^ una^r specific pstnoge -o-^c! ^ c^s :Char^^s- 

rifec^ive;-^ D fTTi^ i?TR?nui>!SSfi3 ds-s^S 0? apgrfOKima^e^v Sx'ff}^ cfu v'^*" SL3;e V£:P-*'^% a^r days ^ 
apG '4 by She ^nsjavenoiis {svt ?5U?e To retain piaaFVS 'n ^-t^xs m'ce wese s^Sra <r\|.*Ctg'^:3 
Swts^iianeous^y sscj A'*t?^ 5ujj:l atr^^ia^hn mhyarsss suspension ^15C -^gnr' »enbrir 
jn^ecta^i'le syspension P"OM SrnlhKlsns 8eech3m Afiima^ Hefii^?ii ^Sf S !;1§v? afte? eac'' 
!mrpu^^^s^^10^ In acfditt?j''s <ir.up-& IE msce A^r^ imET\:n4g^d v <S5v r w^sh $ gif^gis 0 i 
!T^5 of assproxsTi^sely ?»;1C^ cfj c' St3£5'' iAtfaj:^'non!&iS*!v on days 0 and 
with 0 -! ml &T a miMure ot 13 V a^vd ri adsorbed to A^hydrnge An ^mr^K^tea 

^roiip of 10 age- matched mice were used ionir«;:s 

Or^ dsy 7 fivs Tisc^ ff:^n t^^t® groups fece^ving SL3:26'?':?^ac-^'v6 Cf SL.IC^^'^ s^sttis'^iced 
ara ?rie5t- sp^^sens 5^>&r-s mmo^ed Th§ orgarrs VM^re '■!£i.-^<'igen':S'&d 5 nv, of pSS with a 
si&n^act^ef (S^'wsra M-eoiea^ itd' ^l^r 30 sec the s^cmogeria^es we^e sefsalH li^uied PBS 

fsumbef ^3f bacteria pfer spiieeti 



3 S?xl05 



Or G3V 42 uSooci '.^35 sanpj&o ffo^T? me tm\ vem at mio^ immun^se^ wfth SL326i;pl<*cFV'8 
aj^a !30os«'a Tha seriisr af!^^ V snd a?^s=:-F1 tst^es were measu^ied t>v a moctiP^cf SL^SA 
r/.'iUiamso^ E D af^d P W Tstba,^ ''ag3 vaccine 11:125^258) Bf^eflv V (S y^mf'^ r 
PBi? 0' v2 Mpi^^' ; ^^^^S' "SfSteo cn ro a nueratitrs date ana th^ test se^a were ^sen^thv 
dski^^:! i'"^ «juDsicstt=j th*:.' Bc'^nd antiiicjcs^v d^tev^t^ usmg psm dsse is-toe-ss^^a 
ctrjygstes of --j-joj^*? pc vva'en; 5g Tr^e litre ot ssec^fe anhbosy was sstirnai'&d as ths: 
max nan aiui^o?- o; serur^ g^vm an assomar^Ci?^ reading grnarer thsn C 1 unrts afte* 
$o5>t:'Scr-ors c' -f^e >^b¥0^^a*"<« Ou? r^o'^-sssecifi-;: o^nai^"^^ c^^tee^^'d i?^ the ccn^r^?! s«ra The 
BO'u^ c»n?i^O:"^v ' wss a so celsr^i?-!^^ lo' ah g^cisps ssf ?psce pnCjr to ch^-i^en^e with ^' 



e6 

Or J33\ ; " J* 'uj?'* 0^ ii 3 " Tire ^^i^n t*^e i-n<ti^n &ea jjH'- "c^"* ^ i -. -ve'*." '.h^i i-^ri^ect 
c^i. .ran »<.<^ -lia'S'd *c-r ^ 3«a^ ^u-^sn -ase - one « n^^Oii^ri ^«*^o 

iSeath Aa- e^cfdsd ^ pest nci *r was ^ar-^ed o-ui a I a'^i'r*^ K^^hrf- p>^i>i bts '*'o t^r 
Cc-'^o- R&d agsr an:j nc^ioai^a m Z^K^ fm ^& h. 
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* f taHd4r>i «,ito the lexm 



5 A rriett'od o- 3rot;gvi:ng s niimafs c-? an^-na^ sjosSy from the e^cas of ^nfeaso" m'-i 
ag§;ss c-cmprjs.ng aam^n^stenri9 ;g thg b<xsy a vsccsf^s ^nck^ing Yeysima p^i^t^g V a^mgsr arg 
.?:.«r§Naa.Re£ljS sn^sgen or s pro^saive eoiiapic eaf! of each of these a fcx^-* oth^r sr^sn 

a live vaeane, 

4. A rneth-iMi as cla(?Tj-ed m c^aim 3 wher-ain g^t coi!ansssr*g ofgasiKsm§ have ft^f^ 
transformed w?th rs'^mbinsnf DHA such th^t ?hey are ©nabbed to em*^^ a fusson pro^^in 
e.-emprisif>g both sn<J "1 amigie^n airi^nc goo seauenc^s or a pratective eoJSsi?!C psat o?' 

5 A n-^s?hGc5 3s ciaimec in clasm ?v or 4 wt^^res?^ thg DMA compmr^ DNA of S£Q iD m 
1 cn^ sea ?D No 3 

S A methtjd as c^ai?ne<s ^ clasim 5 wftsrem «*«b DhSA » <scjrMt»one«f m ttsms wm a &r 

r A ■•t^etnoa as casnes da:;Y^ or 4 ^vhe'^^n the DNA comsr^ses DNA SEQ ID- No 

IS. 

B siRerh'd a? dasrs^ed i any Of'^'e cf «J>e precsdsng dasms whs>ret'^ th^ ^^cr.re 

isolates anccr puf^fig^ retombna^'l V sna f s'^.\iQm% 



12,, A, msthod as d^lmie^d m gsiy ©ns sf Ihs prgse^ng; (slaJms whertin t>8 va^sirse 
sdmif^isttfeis siich that st is ©na^jleKS to ■?>3us^ ioc^* $?smuk^550fi os' 'Hs r.^d ^^rpn^sif! 

tissue ^G.AL'^': and, isy trafs^khrtc «>f lyt^fij^-socyte.- ?^^'Oug^^ If-^e r.-<;rr)n^Qr ■^^.r-rs-i^i ^fv^^i^une 
Sy'sterp c^T^'sxe a se^condarv s^smdatit-?5 the- orcf^chia^ atssoc^at^'tJ lynDhc-ic tiS^ui? {BAL"! 
Such that a sec^eioPf' i^gA responss is ach^ved st ?r^e respratJTv m^jcosas sunace 

A method as cf^imed r> ssfty Erne of precsdir:^ claims ««<nsren t>n# vacnne ths 

14 A metJ^otS c^simec! --n ctaim 'J^ wM**r^:n the ^rfe oes^cme^ 
fT^icrocspsuies effective in diS-l^vs^^ng composition to ?he ^ifv^sys oi si^^ -ngisjia^gi ?of the' 
e^iH^osfis. evoking mucosal ^mmuns fesEJOns-e 

15 A visccjne cQfnp3s«i<>n &cmDnsin§ V^sms^S^^U? V ^ns^^en ana ''gij£!r.:a_S3SSU.S 
s-t'go'" I' rrct^avs s-p'if-iDK; par! ■each "H^se >" a s-js^t^j otr>«*f insrs «sinn§ v_F^^^t^s 
omsnss^ms. 

" ^ scene 0 0 ^ cla n "5 ;*"ar^r§'*-ii "\^t ' ^ ^-^vi-c^?: 

qui crir-^isr*:; Aoarvs'^^s. that h^av^ ^ a-^slcrr^ied --i, 'Svord njj^' v -^'la^le f"t^'" 
tj^ press "-n? or do^*^ c* V an^qe- sn*-^:^e 
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3 A ^> >S'"''i^r .Afiif* ■"'^e ^ ng c*g^*i sms "T-avc S:'Ssi 

«. ^^^f^ ec--5nd-^ -N" s ^ -^Ha* are e-^ab^ed «o e^p^ess a ^ son p l-^©" 

men 

m mnl. promsAm 

^ \ ,-\ v^cc 'I*" as n^:3 i ■ cl?f t ' ' o." IS vvT^re' ^ th^ DlvA co'^ipn*«& DNA .rf S - 

No 10< 

22 A va:ms ss asfiTss ari-v one of the pr&ceding claims ifvn&riesn vacct«^& 
concr^ses i^c^latec an;|,'C' Ounf^^o Eeccfr^Csnant V arid Fi ^ns^ens 

25 A vaccii^e 55 css-mes --n grsy 0?^^ oi 'h« isreced^ng claims chaf^cten-sss^ n shs? ■;: 

r*? v^cl "'e' Tse^"'^ is'^ ^rv ■I'-ne' •C^f prece^irc casrris crsisrsctens-eii tI It^a^ *t \<i tr. the- 

fo-m 31 droplets or capssiies. 



iO 

po\ymmm. 

3^ A v^«;it>& ss damned i^?^ ciami ?0 turther corrxpn^s'^-j y^jca ■jc sao 

A vaGCi?>e according to ^nher C^irrjs ix 5^ sn vvrsich tv© Hock c^^^pa^f'm©' 



m 

34 A me5hoa ^% csa^m^d *n cl^rt 5 whsfe:n th<t D^A ts s>osi^o?Ted frame wsth a-^ srv 

■from H^fA n OmpR GmpC PheP 

tmmtm^ pmrmmr. 

3- & ns'-^id sxc'cir<g *o vasr ^tj %vr«'*e n the ct^^stlUlve pnofro^e s Ostc tdur 
/ S or 

4- 5 & Kt;j cia ri*d r „l*-t- 3 or & *h&ren the DKA uorrpts^s DNA SEC D Ko 
18. 

4C A RT55n:Cicl as. dammed e^ihsr zishTt^ 3 <?!■ 4 whfei^n it>& vsoone t-ornpffses DHA 0^ 
aJiy 018 tne roHG-vin^.! SEQ ID Nc^ 3 10 

41 A method a? i^^ dais-ri 4 wheresn ?hs DMA comcmes 0?^A CjS SEO © ^ 20 Of 22 

4:;: A methc^ <is ciain^esi n c^^jm-^ 4^ v4^ef$-iE^ th^ DN.A is 5j«s^t-one<i sown-stream $ 

43 A mgfhe^ iscsfding ts el^m 42 wfi^reirj j»e eukars-otic c^wnwer is a CMV smmedsaie 

4.4. A >>-!^^;'f^jQ ci<3>n^d cla'n f+ wh&n&ia true TSFTe^ f$ w^fe^ 
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^6 A yac^ tie si5 ^-a T^ed n t ^ssrr-fe 19 ex- 45 ■< '-^f^e <- re jMa & posi' c n i^^r^e vvth 

3" n V ^0 na«."&i^ ^>n3-n:^t-e' ^sl^^'S'r *roT C!*i«" y *ie t- iA> h'^f^ i <B ^^^r*-" '^n^'^C 

4^ A vacc a« ^r^.'^ieo n c or 45 wh^^ ^'.n it-e C'N ps-s tu de-wT^r.-egi^ 
sr 22. 

SO A ^'acci?^ accord^ 5c c^afm 22 vnhsre-m s^^stt^r wa^er 
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